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(54) Recording medium reproducing apparatus 

(57) A recording medium reproducing apparatus in 
which a plurality of recording media such as optical 
disks can be accommodated, and one recording 
medium is selected from the accommodated recording 
media and reproduced. In the recording medium repro- 
ducing apparatus, one empty recording medium place- 
ment portion (201) in a plurality of recording medium 
placement portions is made to be in the insertion wait- 
ing state successively to the insertion of a disc in the 
recording medium reproducing apparatus, and its 
accommodation in another recording medium place- 
ment portion. 
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Description 

[0001] The present invention relates to a recording 
medium reproducing apparatus in which a plurality of 
recording media such as optical disks can be accommo- 
dated, and one recording medium is selected from the 
accommodated recording media and reproduced. 
[0002] Conventionally, in a car disk player, an appa- 
ratus in which about 6 optical disks are accommodated 
in 1 DIN size, and one optical disk is selected from 
those optical disks and can be reproduced, is known. 
[0003] In such a disk reproducing apparatus, one 
insertion opening (slot opening) to insert an optical disk 
into the apparatus main body or to eject the optical disk 
from the apparatus main body to the outside, is pro- 
vided. In the apparatus main body, a plurality of trays to 
collectively accommodate a plurality of optical disks, 
and a clamping device and an optical pick-up by which 
the recording information is optically read out while the 
optical disk is being held, are housed. 
[0004] The plurality of trays are arranged in the 
vicinity of the insertion opening in a state that these are 
stacked in the up and down directions in the apparatus 
main body, and when these trays are appropriately 
moved up and down, the desired tray can be positioned 
to the insertion opening in the direction of height, and by 
positioning the desired tray to the clamp mechanism 
and the optical pick-up, the operator can insert the opti- 
cal disk from the insertion opening and can accommo- 
date it in the desired tray. 

[0005] According to that, when the operator desig- 
nates an empty (that is, no disk is accommodated) tray, 
the designated tray is automatically positioned to the 
insertion opening, and corresponding to it, a door pro- 
vided in the front surface of the insertion opening is 
opened. Next, when the operator inserts the optical disk 
from the insertion opening, after the optical disk is 
drawn in the apparatus main body from the insertion 
opening by so-called loading movement, the optical disk 
is accommodated in the designated tray which is 
already positioned at the insertion opening. Then, after 
the accommodation is completed, all of the plurality of 
trays are automatically moved to a predetermined 
height while holding the optical disk, and are in the wait- 
ing state. When this movement is repeated, the plurality 
optical disks are made to correspond to respective trays 
and can be collectively accommodated. 
[0006] Further, in the case where the optical disks 
are accommodated, when the operator designates a 
desired optical disk, the tray in which the recording 
medium is accommodated, is automatically moved in 
the up and down directions, and positioned to the clamp 
mechanism and optical pick-up, and the reading out of 
the recording information by the optical pick-up is con- 
ducted. 

[0007] Further, when the operator designates to 
eject the optical disk which is already accommodated, 
after the tray in which the designated optical disk is 



accommodated, is automatically positioned to the inser- 
tion opening, the optical disk is ejected from the tray to 
the insertion opening by so-called unloading movement 

[0008] According to this, the disk reproducing appa- 

5 ratus in the related art can accommodate a plurality of 
optical disks or replace them, and further, from accom- 
modated one or a plurality of optical disks, the optical 
disk designated by the operator can be selectively 
reproduced, therefore, the excellent convenience is pro- 

10 vided to the operator. 

[0009] However, in the disk reproducing apparatus, 
when a plurality of optical disks are accommodated in 
the disk reproducing apparatus, it is necessary to repeat 
very troublesome operations such that the operator 

15 confirms the present empty tray by a display portion, 
and then, designates one of the empty trays, and in the 
state that the tray waits the insertion, inserts the disk 
and accommodates the disk in the tray, and when the 
next disk is accommodated, the operator confirms again 

20 another empty tray by the display portion, and desig- 
nates again the empty tray, and in the waiting state of 
insertion of optical disk, the next disk is inserted, and 
the desk is accommodated in the tray. 



[0010] In view of the above problems, it is an object 
of the present invention to provide a recording medium 
reproducing apparatus by which the convenience of the 
30 operator is further increased, when a plurality of record- 
ing media such as optical disks are accommodated in 
the reproducing apparatus. 

[001 1] In order to achieve the above object, accord- 
ing to a first aspect of the invention, there is provided a 

35 recording medium reproducing apparatus, comprising: 
an insertion section having an insertion opening into 
which a recording medium is inserted; recording 
medium accommodating means having a plurality of 
recording medium placement portions; positioning 

40 means for positioning the insertion opening to each 
recording medium placement portion of the accommo- 
dating means; conveyance means for conveying the 
recording medium inserted from the insertion opening 
into the recording medium accommodating means and 

45 accommodating it; and control means for controlling the 
positioning means and the conveyance means, wherein 
one recording medium from the recording media placed 
on the respective recording medium placement portions 
of the accommodating means is selected and the infor- 

so mation recorded in the recording medium is repro- 
duced, and wherein the recording medium reproducing 
apparatus characterized in that: the control means 
detects one recording medium placement portion from 
the plurality of recording medium placement portions; 

55 controls the positioning means so that the recording 
medium placement portion is in an insertion waiting 
state in which the conveyance of the recording medium 
from the insertion opening and its accommodation can 
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be carried out, corresponding to the detection, and in 
the insertion waiting state, when the recording medium 
is inserted from the insertion opening, the control 
means controls so that the recording medium is con- 
veyed to and accommodated in the accommodating 5 
means by the conveyance means, and further, the con- 
trol means controls the positioning means so that the 
recording medium placement portions, other than the 
one recording medium placement portion, in the plural- 
ity of recording medium placement portions provided in 70 
the accommodating means, are in the insertion waiting 
state. 

[0012] According to a second aspect of the inven- 
tion, there is provided a recording medium reproducing 
apparatus, comprising: an insertion section having an 15 
insertion opening into which a recording medium is 
inserted; recording medium accommodating means 
having a plurality of recording medium placement por- 
tions; positioning means for positioning the insertion 
opening to each recording medium placement portion of 20 
the accommodating means; conveyance means for con- 
veying the recording medium inserted from the insertion 
opening to the recording medium placement portion 
positioned by the positioning means and for accommo- 
dating it; an operation section which receives an opera- 25 
tion command from an operator; and control means for 
controlling the positioning means and the conveyance 
means, wherein one recording medium from the record- 
ing media placed in respective recording medium place- 
ment portions of the accommodating means is selected 30 
and the information recorded in the recording medium is 
reproduced, and wherein when the control means 
receives a first command from the operation section, 
the control means detects one recording medium place- 
ment portion in which the recording medium is not 35 
accommodated, from the plurality of recording medium 
placement portions; and corresponding to the detection, 
the control means controls the positioning means so 
that the recording medium placement portion is in an 
insertion waiting state in which the recording medium 40 
can be conveyed from the insertion opening to and 
accommodated in the one recording medium placement 
portion, and the one recording medium placement por- 
tion and the insertion opening are positioned to each 
other, and when the recording medium is inserted from 45 
the insertion opening, in the insertion waiting state, the 
control means controls so that the recording medium is 
conveyed to and accommodated in the one recording 
medium placement portion, by the conveyance means; 
and further, when the other recording medium place- so 
ment portion in which the recording medium is not yet 
accommodated, is detected in the plurality of recording 
medium placement portions, the control means controls 
the positioning means so that the other recording 
medium placement portion is in the insertion waiting 55 
state. 

[0013] In the Drawings: 



Figs. 1(a) and 1(b) are schematic structural views 
showing each portion of an optical disk reproducing 
apparatus P1 showing a preferable embodiment of 
the present invention. 

Fig. 2 is a view showing an insertion opening. 
Fig. 3 is an overall perspective view showing a con- 
crete structure of a primary portion of the optical 
disk reproducing apparatus P1. 
Figs. 4(a) and 4(b) are plan views in which only a 
disk accommodating section and a disk convey- 
ance section are extracted. 
Fig. 5 is a plan view showing a tray. 
Fig. 6 is a view in which the overall disk accommo- 
dating section is shown from the y direction side 
surface. 

Fig. 7 is a view in which the disk conveyance sec- 
tion is viewed from a front surface side of the appa- 
ratus P1 . 

Fig. 8 is a plan view in which one of driving rollers 
provided in the disk conveyance section is 
extracted and shown. 

Figs. 9(a) and 9(b) are plan views showing a state 
in which a disk reproducing section is in a with- 
drawal position. 

Fig. 10 is a view in which the disk reproducing sec- 
tion is shown from the side surface. 
Fig. 1 1 is a plan view showing a state in which the 
disk reproducing section is in the reproduction posi- 
tion. 

Fig. 12 is a view showing a movable chassis move- 
ment mechanism. 

Fig. 13 is a view showing the movable chassis 
movement mechanism. 

Fig. 14 is a view showing one of 4 wedge members 
• rotatably attached to the vertical plate portion of the 
movable chassis. 

Fig. 15 is a view showing a position of a tray corre- 
sponding to an operation of a slide member and the 
wedge member. 

Fig. 16 is a view showing a position of the tray cor- 
responding to an operation of the slide member and 
the wedge member. 

Fig. 17 is a view showing a position of the tray cor- 
responding to an operation of the slide member and 
the wedge member. 

Fig. 18 is a view showing a position of the tray cor- 
responding to an operation of the slide member and 
the wedge member. 

Fig. 19 is a view showing a position of the tray cor- 
responding to an operation of the slide member and 
the wedge member. 

Fig. 20 is a view showing a position of the tray cor- 
responding to an operation of the slide member and 
the wedge member. 

Fig. 21 is a view showing a position of the tray cor- 
responding to an operation of the slide member and 
the wedge member. 

Fig. 22 is a flow chart showing control operations 
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which are conducted by the control section when 
the operator conducts the second command. 
Fig. 23 is a flow chart showing control operations 
which are conducted by the control section when 
the operator conducts the first command. s 

[0014] Next, referring to the drawings, a preferred 
embodiment of the present invention will be described. 
Figs. 1(a) and 1(b) are schematic structural views show- 
ing each portion of an optical disk reproducing appara- io 
tus P1 which shows the preferred embodiment of the 
present invention. Fig. 1(a) is a view viewed from the 
upper surface side of the apparatus P1, and Fig. 1(b) is 
a view viewed from the side surface side of the appara- 
tus P1. '5 
[0015] The optical disk reproducing apparatus P1 is 
structured by: an insertion section 100 composed of an 
insertion opening 101 into which the optical disk is 
inserted, and a door 102 as a blocking means; a disk 
accommodating section 200 as an accommodating 20 
means having a plurality of trays 201 in each of which 
the optical disk can be accommodated; a tray position- 
ing section 300 as a positioning means for positioning 
the insertion opening 101 of the insertion section 100 
and each tray in the height direction (z direction); a disk 25 
conveyance section 400 as a conveyance means for 
conveying the optical disk inserted from the insertion 
opening 101 in the disk insertion direction (x direction), 
and for accommodating the disk in the tray 201 which is 
positioned to the insertion position 101; a diskreproduc- 30 
tng section 500 as a reproducing means for reproducing 
the optical disk; a control section 600 as a control 
means for controlling each of these sections; and an 
operation section 700 for receiving each kind of opera- 
tion commands from the operator. 35 
[0016] The insertion section 100 is provided in a 
front panel of a casing, not shown, of the apparatus P1 , 
and has the insertion opening 101 and the door 102. 
The insertion opening 101 is provided on the front sur- 
face side of a fixed chassis 1 attached in the casing of 40 
the apparatus P1, and the operator can insert the opti- 
cal disk into or draw it from the opening portion. 
[0017] Fig. 2 is a view showing the insertion section 
100. As shown in the drawing, the door 102 of the inser- 
tion section 100 is arranged in the vicinity of the inser- 45 
tion opening 101 (herein, on the front surface of the 
insertion opening 101), and by the control of the control 
section 600, as shown in Fig. 2, the door 102 conducts 
an open and close operation of the opening portion of 
the insertion opening 101. That is, the door 102 has a 50 
function to block the insertion of the optical disk from the* 
insertion opening 1 01 . In Fig. 2, the opened state of the 
door 102 (not blocking state of the insertion of the opti- 
cal disk from the insertion opening 101) is shown by a 
solid line, and its closed state (blocking state of the 55 
insertion of the optical disk from the insertion opening 
101) is shown by a dotted line. 

[0018] Incidentally, the control section 600 controls 



so that the door 102 is the opened state when the appa- 
ratus P1 is in the insertion waiting state of the optical 
disk, which will be described later, and controls so that 
the door 102 is in the closed state in the other cases. 

[0019] The disc accommodating section 200 is pro- 
vided in the fixed chassis 1 in the back of the insertion 
section 100 as shown in Fig. 1(a), and a plurality of 
(herein, 6) trays 201 are arranged in the z direction. Fur- 
ther, on 2 guide shafts 1a provided on the fixed chassis 
1, 2 insertion holes 201 d formed on each tray 1 are 
respectively inserted, and the movement direction of 
each tray 201 is regulated in the z direction. 
[0020] Further, in the back of the disk accommodat- 
ing section 200, the disk reproducing section 500 to 
read the recording information of the optical disk is pro- 
vided. The reproducing section 500, which will be 
described later, is composed of a turn table 501 pro- 
vided on the lower surface side of the optical disk, a 
damper 502, provided on the upper surface side of the 
optical disk, to clamp the optical disk together with the 
turn table 501, a pick-up 503, and a pick-up movement 
mechanism 504 to move the pick-up 503 in the radius 
direction of the disk. 

[0021] As shown in Fig. 1(a), the disk reproducing 
section 500 is supported on a movable chassis 2, the 
movable chassis 2 is engaged with the fixed chassis 1, 
and can move in the z direction shown in Fig. 1(b) by a 
movable chassis movement mechanism (which will be 
described later). Thereby, the disk reproducing section 
500 can move in the z direction. 

[0022] Further, the disk reproducing section 500 
can rotate around a support shaft 21a vertically pro- 
vided on the movable chassis 2, and can move between 
a reproduction position and a withdrawal position, which 
will be described later, by a disk reproducing section 
movement mechanism, which will be described later. 
[0023] Further, the tray positioning section 300 
which is engaged with the movable chassis 2 and the 
fixed chassis 1 , is provided on both sides of the movable 
chassis 2. The tray positioning section 300 has the mov- 
able chassis movement mechanism and a tray move- 
ment mechanism, and the tray positioning section 300 
conducts positioning such that each tray 201 of the disk 
accommodating section 200 is alternatively positioned 
to the height position of the insertion opening 101, cor- 
responding to the operation by which the movable chas- 
sis movement mechanism moves the movable chassis 
2 in the z direction, by the control operation of the con- 
trol section 600, and together with that, the tray 201 
which is adjacent to the positioned tray 201, is sepa- 
rated in the arrangement direction (z direction) by the 
tray movement mechanism, which will be described 
later, and a securing operation to secure a space in 
which the disk reproducing section 500 can move to the 
reproduction position, is conducted. 
[0024] The disk conveyance section 400 is provided 
on the fixed chassis 1 between the insertion section 100 
and the disk accommodating section 200, and has a 
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pair of driving rollers 401 . The optical disk inserted from 
the insertion opening 101 by the operator, is conveyed 
by the driving rollers 401 to the disk accommodating 
section 200, and is accommodated in the tray 201 which 
is positioned to the insertion opening 101. Further, the 5 
optical disk already accommodated in the disk accom- 
modating section 200 is conveyed from the tray 201 
which is positioned by the tray positioning section 300, 
to the insertion opening 101 by the driving rollers 401, 
and is ejected outside the apparatus. 10 
[0025] The operation section 700 receives the oper- 
ation command from the operator which is conducted by 
using each kind of buttons provided on the operation 
panel of the front surface of the casing, not shown, of 
the apparatus P1, and commands it to the control sec- is 
tion 600. 

[0026] The control section 600 controls each sec- 
tion of the apparatus according to the command from 
the operation section 700. Further, the control section 
600 has a counter 601 as a timer means, and times the 20 
operation timing of each section at the control opera- 
tions of the control section 600. 

[0027] The optical disk reproducing apparatus P1 is 
structured in outline as described above, and the oper- 
ation section 700 receives each kind of operation com- 25 
mands from the operator, and commanding it to the 
control section 600, the control section 600 controls and 
operates each section corresponding to the content of 
the command. 

[0028] Next, the detailed structure of each section 30 
of the optical disk reproducing apparatus will be 
described. Fig. 3 is an overall perspective view (the disk 
accommodating section 200 and the control section 600 
are omitted) showing an concrete structure of a primary 
portion of the optical disk reproducing apparatus P1, 35 
and Figs. 4(a) and 4(b) are plan views of only the disk 
accommodating section 200 and the disk conveyance 
section 400 which are extracted. 

[0029] As shown in Fig. 3, the movable chassis 2 is 
composed of a flat plate portion 2a supporting the disk AO 
reproducing section 500, and a pair of vertical plate por- 
tions 2b which are provided right and left the flat plate 
portion 2a. Respective 2 wedge members 7 are rotata- 
bly provided on the inside surface of the vertical plate 
portion 2b, and total 4 wedge members 7 (a part of 45 
which is not shown) are rotatably provided on the inside 
surface of the vertical plate portions 2b, and the 4 
wedge members 7 is synchronously rotated by a driving 
mechanism, not shown. A tray movement mechanism is 
structured by these 4 wedge members and the driving so 
mechanism. 

[0030] Fig. 5 is a plan view showing the tray 201 . As 
shown in the drawing, the overall tray 201 is approxi- 
mately V-shaped, and cut-out portions 201b and 201c 
are formed on a disk carrying surface 201 a. The cut-out 55 
portion 201b ranges to the area including the center of 
the optical disk carrying on the disk carrying surface 
201a, and allows the invasion of the turntable 501, 



clamper 502, and pick-up 503 of the disk reproducing 
section 500 into this area. According to this, the optical 
disk can be reproduced at a position somewhat sepa- 
rated from the disk carrying surface 201a. 
[0031] The cut-out portion 201c is formed into a 
pair, and into this area, the invasion of the driving rollers 
401 is allowed. As detailed later, the driving rollers 401 
invaded into the cut-out portion 201c interfere with the 
area occupied by the optical disk carried on the disk car- 
rying surface 201 a. 

[0032] An insertion hole 201 d is a hole into which 
the guide shaft 1 a is inserted, and a disk pressing mem- 
ber 20 1e is elastic, and presses an edge of the optical 
disk carried on the disk carrying surface 201a, and pre- 
vent the optical disk from being shaken. 
[0033] Respective two protrusions 201 f protrude 
from right and leftside surfaces of the tray 201 , and total 
4 protrusions are provided, which will be detailed later, 
and the drive of four wedge members 7 constituting the 
tray movement mechanism is transmitted to these 4 
protrusions 201f, and the tray 201 is moved in the z 
direction. Incidentally, herein, the structures of 6 trays 
are assumed to be all the same. 

[0034] Fig. 6 is a view showing the whole body of 
the disk accommodating section 200 viewed from the 
side surface in the y direction. As shown in this drawing, 
6 trays 201 are arranged in the z direction such that the 
guide shaft 1a is inserted into the hole 201 d. Further, in 
the upper portion of the tray 201, a regulation plate 202 
is provided, and positioned so as to be arranged 
together with 6 trays. In the regulation plate 202, a hole 
into which the guide shaft 1a is inserted, is formed, and 
the regulation plate 202 is interconnected to the fixed 
chassis 1 through a coil spring 203 located between 
them. According to this, the regulation plate 202 regu- 
lates so that the tray 201 does not move over toward the 
upper side in the z direction. Further, on the regulation 
plate 202, a hanging portion 202a contacting with the 
side surface of the tray 201 is formed, and presses the 
tray 201 so that the tray 201 is not shaken in the y direc- 
tion. 

[0035] Fig. 7 and Fig. 8 are views showing details of 
the disk conveyance section 400, and Fig. 7 is a view of 
the disk conveyance section 400 viewed from the front 
surface side of the apparatus P1, and Fig. 8 is a plan 
view of one of the driving rollers 401 , which is shown by 
being extracted, and is provided in the disk conveyance 
section 400. 

[0036] A gear portion 401 a is integrally formed with 
the driving roller 401 , and the roller and the gear portion 
401a are in the coaxial state. A support chassis 403 is 
arranged in the lower portion of the driving roller 401, 
and rotatably supports the driving roller 401 by a pair of 
vertical plate portions 403a. A disk path regulation 
member 406 is arranged in the upper portion of the driv- 
ing roller 401, and is rotatably supported around a ful- 
crum 403b with respect to the vertical plate portion 
403a of the support chassis 403. A space between the 
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disk path regulation member 406 and the driving roller 
401 is a disk conveyance path 402. A coil spring 407 is 
provided between the disk path regulation member 406 
and the support chassis 403, and the disk path regula- 
tion member 406 is forced toward the direction coming 
near the driving roller 401 . 

[0037] A pair of rotary members 405, which are 
rotatable around a shaft 404 which is along the z direc- 
tion, are provided on both sides in the y direction on the 
fixed chassis 1, and both ends of the rotary member are 
rotatably supported by the fixed chassis 1 and a pro- 
truded piece 403c of the support chassis 403. The 
rotary member 405 is inserted through a hole (not 
shown) formed on the support chassis 403. A gear por- 
tion 405c is formed on the upper end side of the rotary 
member 405, and is engaged with the gear portion 401 a 
on the same axis as the driving roller 401 . 
[0038] Further, a driving transmission pulley 405a is 
provided on an intermediate portion of one of rotary 
members 405, and the driving force of a motor 408 
(shown in Figs. 4(a) and 4(b)) is transmitted by a belt 
409 (shown in Figs. 4(a) and 4(b)), and a synchronous 
pulley is provided on the lower end portion 405b of each 
rotary member 405, and the pair of rotary members 405 
are synchronously rotated by the belt 409. According to 
the above structure, the driving force of one motor is 
transmitted to two driving rollers 401. 
[0039] Further, the protruded piece 403c which pro- 
trudes downward, is provided on the support chassis 
403, and passes through a hole (not shown) formed on 
the movable chassis 2. Further, on the fixed chassis 1, 
a movable member 410 is provided in the x direction in 
Fig. 7, and is engaged with the protruded piece 403c. 
[0040] According to this structure, when the mova- 
ble member 410 is moved in the x direction, the support 
chassis 403 is rotated around the shaft 404 of the rotary 
member 405, and the driving roller 401 is rotated 
around the shaft 404. 

[0041] At this time, because the gear portion 401a 
of the driving roller 401 is vertically engaged with a gear 
portion 405c of the rotary member 405, the engage- 
ment is not disengaged. According to this structure, the 
driving roller 401 can be rotated around the shaft 404 
located at the end portion of the insertion opening 101. 
[0042] According to the above-described mecha- 
nism of the disk conveyance section 400, the pair of 
driving rollers 401 can move between the disk convey- 
ance position to convey the optical disk and the with- 
drawal position to be positioned when the optical disk is 
not conveyed. Fig. 4(a) shows the state that driving 
roller 401 is positioned at the disk conveyance position, 
and Fig. 4(b) shows the state that the driving roller 401 
is positioned at the withdrawal position. 
[0043] When the driving roller 401 is at the convey- 
ance position, as shown in Fig. 4(a), the driving roller 
401 invades the cutout portion 201c. At this time, 
because the driving roller faces toward the y direction 
and is in parallel to the insertion opening 101, the driv- 
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ing force of the driving roller 401 is directed to the con- 
veyance direction (the x direction) of the optical disk. 
Further, in this case, the driving roller 401 is within the 
area occupied by the optical disk which is carried on the 
5 disk carrying surface 201 a of the tray 201 , and in the z 
direction, the driving roller 401 is positioned so as to 
interfere this optical disk. 

[0044] When the driving roller 401 is at the with- 
drawal position, as shown in Fig. 4(b), the driving roller 

10 401 is positioned at a position apart from the cutout por- 
tion 201c of the tray 201. At this time, the driving roller 
401 is in nonparallel with the insertion opening 101, and 
positioned out of the area occupied by the optical disk 
which is carried on the disk carrying surface 201 a of the 

15 tray 201. The reproduction of the optical disk is carried 
out in this state, and the driving roller 401 does not inter- 
fere the reproduction operation of the optical disk. 
[0045] Fig. 9(a) to Fig. 1 1 are views showing the 
detail of the disk reproducing section 500 and the disk 

20 reproducing section movement mechanism, and Fig. 
9(a) is a plan view showing the state that the disk repro- 
ducing section 500 is at the withdrawal position. Inci- 
dentally, Fig. 9(a) is shown in the state that a clamper 
base 505 by which the disk reproducing section 500 

25 holds the damper 502, is removed, and the damper 
base 505 is shown in Fig. 9(b). Further, Fig. 10 is a view 
showing the disk reproducing section 500 from the side 
surface, and Fig. 11 is a plan view showing the state 
that the disk reproducing section 500 is at the reproduc- 

30 tion position. 

[0046] The turn table 501, pick-up 503, and pick-up 
movement mechanism 504 are provided on a base 
500a of the disk reproducing section 500. The base 
500a is rotatably held around the support shaft 21a on 

35 the movable chassis 2. The clamper base 505 is rotata- 
bly attached to the base 500a, around the support shaft 
500b, and on the leading edge side, holds the damper 
502. Further, a reduction portion 505a which protrudes 
toward the rear side of the drawing in Fig. 9(b), is 

40 formed. A coil spring 506 is provided on the support 
shaft 500b, and by this urging force, the damper base 
505 is urged in the direction coming near the base 500a. 
[0047] Further, a clamping operation member 507 
is provided on the base 500a. A long hole 507a and a 

45 long hole 507b which are perpendicular to each other, 
and a roller 507c are formed on the clamping operation 
member 507. A protruded pin 500c protruded on the 
base 500a is engaged with the long hole 507a, thereby, 
the clamping operation member 507 can move toward 

so the base 500a in the shaft direction of a support shaft 
500b. 

[0048] A circular arc groove 21b is formed on the 
movable chassis 2, and a movable pin 3 is engaged with 
the circular arc groove 21b. The movable pin 3 is also 
55 engaged with a long hole 507b of the clamping opera- 
tion member 507. The movable pin 3 is driven in the cir- 
cular arc groove 21b by a driving mechanism, not 
shown. 
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[0049] When the movable pin 3 is driven in the cir- 
cular arc groove 21b, the movement of the disk repro- 
ducing section 500 between the reproduction position 
and the withdrawal position, and the disk clamping 
operation are conducted. Initially, in Fig. 9(a), the disk 
reproducing section 500 is positioned at the withdrawal 
position, and at this time, the reduction portion 505a of 
the damper base 505 runs on the roller 507c of the 
clamping operation member 507, and the damper 502 is 
in the separated state from the turn table 501, that is, in 
the damp release state. 

[0050] When the movable pin 3 is driven along the 
circular arc groove 21b in the arrowed direction by the 
driving mechanism, not shown, because the movement 
of the clamping operation member 507 is restricted in 
the long axis direction of the long hole 507a, the clamp- 
ing operation member 507 is not displaced to the base 
500a, and the clamping operation member 507 and the 
base 500a is integrally rotated around the support shaft 
21a. According to this, the disk reproducing section 500 
is moved toward the reproduction position shown by the 
dotted line in Fig. 11. 

[0051] Slight time before the movable pin 3 reaches 
the end portion of the circular arc groove 21b, that is, 
slight time before the disk reproducing section 500 
reaches the reproduction position, the driving direction 
of the movable pin 3 is in parallel with the long axis 
direction of the long hole 507a of the clamping operation 
member 507. According to this, because the clamping 
operation member 507 is displaced in the long axis 
direction of the long hole 507a to the base 500a, the 
reduction portion 505a of the damper base 505 is out of 
the aground portion on the roller 507c. As the result, the 
damper 502 is pressed onto the turn table 501 by the 
urging force of the coil spring 506, and the clamping 
operation is conducted. 

[0052] As described above, the clamping operation 
of the disk is conducted being interlocked with the 
movement of the disk reproducing section 500 from the 
withdrawal position to the reproduction position, and 
simultaneously when the disk reproducing section 500 
is positioned at the reproduction position, the damping 
operation is conducted. When the reproduction of the 
disk is completed and the disk reproducing section 500 
is moved from the reproduction position to the with- 
drawal position, the clamping of the disk is also 
released. 

[0053] Fig. 12 and Fig. 13 are views showing the 
movable chassis movement mechanism, and Fig. 12 is 
a view viewed from the plain surface of the fixed chassis 
1 . A rotary arm 4 is attached on the rear surface of the 
bottom portion of the fixed chassis 1 so as to be rotata- 
ble around the fulcrum 4. The rotary arm 4 is rotated by 
the driving force of the motor, not shown. As shown in 
Fig. 13, a pair of 2 riser plates 1b (total 4 riser plates) 
along the z direction are provided on both the left and 
right ends of the fixed chassis 1, and slide members 5 
and 6 are movably attached in the x direction along the 
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riser plates 1 b. 

[0054] The slide members 5 and 6 have protruded 
pieces 5a and 6b which are protruded in the y direction 
from the respective lower end portions, and the pro- 

5 truded pieces 5a and 6a are respectively connected to 
both end portions of the rotary arm 4 so that these can 
be pivotally moved. According to this, when the rotary 
arm 4 is rotated by the driving force of a motor, not 
shown, the slide members 5 and 6 are respectively 

w moved in the opposite directions along the x direction. 
[0055] Fig. 13 is a side view showing the slide 
member 6 attached to the riser plate 1b of the fixed 
chassis 1. Two linear holes 6b are formed along the x 
direction on the slide member 6, and a pin 1d formed on 

15 each riser plate 1b of the fixed chassis 1 is engaged 
with the hole 6b. According to this, the movement direc- 
tion of the slide member 6 is regulated to the x direction. 
[0056] A guide hole 1c along the z direction is 
formed on each riser plate 1b, and pins 2c formed on a 

20 pair of vertical plate portions 2b of the movable chassis 
2 (2 pins for each vertical plate portion 2b, total 4 pins 
are formed) are engaged in the guide holes 1c. Accord- 
ing to this, the movement direction of the movable chas- 
sis 2 is regulated in the z direction. 

25 [0057] Further, the pins 2c are respectively 
engaged in 2 step-like indined holes 6c formed on the 
slid member 6. When the slide member 6 is moved in 
the x direction, the pin 2c is driven in the z direction cor- 
responding to that Because two inclined holes, not 

30 shown, inclined in the opposite direction to the inclined 
hole 6c are formed on the slid member 6, four pins 2c 
are driven in the same direction, and the movable chas- 
sis 2 is moved (up and down) along the z direction. 
[0058] The inclined holes 6c are the step-shape of 6 

35 steps, and this is the structure for positioning the mova- 
ble chassis 2 corresponding to each height position of 6 
trays. 

[0059] Fig. 14 is a view showing one of 4 wedge 
members rotatably attached on the vertical plate por- 

40 tions 2b of the movable chassis 2. Reference numeral 
7a is a rotary fulcrum 7a attached onto the vertical plate 
portion 2b. Reference numeral 7b is a protrusion 7b 
engaged in a circular arc groove 21c formed on the ver- 
tical plate portion 2b, and the range of the rotation of the 

45 wedge member 7 is regulated by the circular arc groove 
21c. Reference numeral 7c is an approximately L- 
shaped groove hole 7c into which a protrusion 20 1f of 
the tray 201 enters. Reference numerals 7d, 7e, 7f, and 
7g are cam surfaces which come into contact with the 

so protrusion 20 1f of the tray 201. Incidentally, as 
described above, four wedge members 7 are synchro- 
nously rotated by the interlock mechanism, not shown. 
[0060] Next, the operation of each of these portions 
will be described by Fig. 15 to Fig. 21. Fig. 15 to Fig. 21 

55 are views showing the position of the tray 201 corre- 
sponding to the movement of the slide member 6 (slide 
member 5) and the wedge member 7. 
[0061] Further, Fig. 15 to Fig. 19 show the opera- 
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tions by which the optical disk inserted from the inser- 
tion opening 101 is carried on the tray 201 of the disk 
accommodating section 200. Hereinafter, a case where 
the optical disk inserted from the insertion opening 101 
is accommodated in the second tray 201 from the lower- 
most one, will be described as an example. 
[0062] Fig. 15 shows the waiting state for the oper- 
ation. At this time, 6 trays 201 are in the superimposed 
state. The pin 2c is positioned at the lowermost step of 
the inclined hole 6c, and the movable chassis 2 is posi- 
tioned at the lowermost portion. The wedge member 7 
is withdrawn to the position separated from the tray 201 , 
and at the time of the up and down operations of the 
movable chassis 2, the wedge member 7 does not col- 
lide with the tray 201. 

[0063] As shown in Fig. 14, the slide member 6 
(slide member 5) is driven and the movable chassis 2 is 
moved up. At the position at which the pin 2c is posi- 
tioned at the second step from the lowermost step, the 
movable chassis 2 is stopped. At this height, the wedge 
member 7 can hold the second tray from the lower side. 
As described above, because the steps of 6 steps of the 
inclined hole 6c correspond to the height position of 
each tray in the waiting state shown in Fig. 1 5, for exam- 
ple, when the fourth tray from the lower side is made to 
be held by the wedge member 7, it is necessary to posi- 
tion the movable chassis 2 to the fourth step from the 
lowermost step of the inclined hole 6c. 
[0064] Next, as shown in Fig. 14, the operation to 
hold the second tray from the lower side by the wedge 
member 7 is conducted. When the wedge member 7 is 
rotated clockwise in the drawing, the cam surface 7d 
pushes up the protrusion 201f of the third tray from the 
lower side and moves upward 4 trays of the third to 
sixths trays from the lower side. Simultaneously, the 
protrusion 201f of the second tray 201 from the lower 
side runs on the cum surface 7e and enters into the 
groove hole 7c, and the second tray 201 from the lower 
side is held by the wedge member 7. 
[0065] Next, the slide member 6 (slide member 5) is 
moved and the movable chassis 2 is moved upward. 
Thereby, each tray of the third to sixth trays from the 
lower side is pressed by the cam surface 7d and moved 
up, and the second tray 201 from the lower side is also 
pushed up by the cam surface 7e and moved up. As the 
result, only the lowermost tray 201 is left at the waiting 
position. 

[0066] The movement of the movable chassis 2 is 
stopped at the state that the pin 2c shown in Fig. 17 is 
positioned at the uppermost step of the inclined hole 6c, 
and the second tray 201 from the lower side is held by 
the wedge member 7, and positioned at the position 
corresponding to the uppermost height of the movable 
chassis 2. 

[0067] Incidentally, because the uppermost chassis 
2 is formed previously corresponding to the height posi- 
tion of the insertion opening 101, thereby, the second 
tray 201 from the lower side is positioned to the inser- 



tion opening 101. Further, this height also corresponds 
to that of the driving roller 401 at the disk conveyance 
position of the disk conveyance section 400, and the 
conveyance and ejection of the optical disk is conducted 

5 at this height 

[0068] Next, as shown in Fig. 18, the wedge mem- 
ber 7 is rotated clockwise slightly. The position of the 
second tray 201 from the lower side which is held by the 
wedge member 7, is not changed, but each tray of the 

10 third to sixth trays from the lower side is pressed by the 
cam surface 7d, and moved up slightly. Thereby, a 
space into which the driving roller 401 invades is 
secured between trays 201 . After that, the driving roller 
401 is moved from the withdrawal position (shown in 

15 Fig. 4(b)) to the disk conveyance position (shown in Fig. 
4(a)), and it comes to the situation that the disk convey- 
ance can be conducted from the insertion opening 101. 
[0069] After that, the optical disk inserted from the 
insertion opening 101 is conveyed inside by the rotation 

20 driving of the driving roller 401. When the optical disk is 
conveyed to the just above of the second tray 201 from 
the lower side, which is positioned, the drive of the driv- 
ing roller 401 is stopped. 

[0070] Next, as shown in Fig. 19, the driving roller 
25 401 is moved from the disk conveyance position to the 
withdrawal position, and the contact of the driving roller 
401 with the optical disk is released. At this time, 
because the driving roller 401 is moved to the with- 
drawal position while being rotated in the disk insertion 
30 direction, the optical disk is not displaced to the with- 
drawal position side accompanying the movement of 
the driving roller 401. 

[0071] When the driving roller 401 reaches the with- 
drawal position, the optical disk is dropped on the disk 

35 carrying surface 201a, and carried by the disk carrying 
surface 201a. After that, the slide member 6 (slide 
member 5) is driven and the movable chassis 2 is low- 
ered, and the movable chassis 2 is stopped at the posi- 
tion at which the movable chassis 2 is positioned to the 

40 second step from the lowermost step of the inclined 
hole 6c by the pin 2c. Thereby, the movable chassis 2 is 
positioned at the height position shown in Fig. 16. Fur- 
ther, the wedge 7 is rotated in the counterclockwise 
direction in the drawing, and the contact of the protru- 

45 sion 20 1f of the tray 201 with the cam surfaces 7d and 
7e is released. 

[0072] After that, the slide member 6 (slide member 
5) is driven and the movable chassis 2 is lowered, and 
the movable chassis 2 is stopped at the position at 

50 which the pin 2c is positioned at the lowermost step of 
the inclined hole 6c. Thereby, the movable chassis 2 is 
positioned at the height position shown in Fig. 15. 
according to the above operations, a series of opera- 
tions by which the optical disk inserted from the inser- 

55 tion opening 101 is conveyed by the driving roller 401 of 
the disk conveyance section 400 and accommodated in 
the tray 201 of the disk accommodating section 200, are 
completed. 
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[0073] Incidentally, the operation by which the opti- 
cal disk carried on the tray 201 is ejected from the inser- 
tion opening 101, is conducted by reversing the same 
process as the operation by which the optical disk is 
conveyed in, except that the driving roller 401 is rotated 
in the disk ejecting direction. 

[0074] Next, operations by which the optical disk 
carried on the tray 201 of the disk accommodating sec- 
tion 200 is reproduced, will be described by Fig. 15 and 
Fig. 16, and Fig. 20 and Fig. 21. The following descrip- 
tion will be given as an example in the case where the 
optical disk carried on the second tray from the lower- 
most one is selected and reproduced. 
[0075] In the waiting state as shown in Fig. 15, 
when a command to reproduce the optical disk carried 
on the second tray from the lower side, is received from 
the control section 600, the movable chassis 2 is moved 
in order that the wedge member 7 and the disk repro- 
ducing section 500 may be positioned at the height cor- 
responding to the second tray from the lower side. 
[0076] That is, the slide member 6 (slide member 5) 
is driven and to the position at which the pin 2c is posi- 
tioned at the second step from the lowermost step, the 
movable chassis 2 is c moved up. According to this, 
because the movable chassis 2 is positioned at the 
height shown in Fig. 16, the optical disk carried on the 
second tray 201 from the lower side is in the state that it 
can be reproduced. 

[0077] After that, in order to secure the space for 
the disk reproducing section 500 to invade between 
trays 201, as shown in Fig. 16, the wedge member 7 is 
rotated in the clockwise direction in the drawing. The 
cam surface 7d of the wedge member 7 comes into con- 
tact with the protrusion 201f of the third tray from the 
lower side, and pushes up it and four trays of the third to 
the sixth trays are moved upward. At the same time, the 
protrusion 201f of the second tray 201 from the lower 
side runs on the cam surface 7e, and enters into the 
groove hole 7c. The protrusion 201f of the tray 201 at 
the lowermost comes into contact with the cam surface 
7e. After that, the wedge member 7 is further rotated in 
the clockwise direction in the drawing. 
[0078] According to this, four trays of the third to the 
sixth trays from the lower side are further moved upward 
from the position in Fig. 16. Simultaneously, the protru- 
sion 201 f of the second tray 201 from the lower side is 
lifted by the cam surface 7f. 

[0079] Further, the protrusion 20 1f of the tray 201 at 
the lowermost position is not moved at the position 
being pressed by the cam surface 7e. According to this, 
a space into which the disk reproducing section 500 can 
invade is formed around the second tray 201 from the 
lower side. This state is shown in Fig. 20. This space is 
more widely formed than the space into which or from 
which the optical disk is conveyed and ejected. The pro- 
trusion 201f of the second tray 201 from the lower side 
enters deeply in the groove hole 7c, and the tray 201 is 
held by the wedge member 7. 



[0080] After that, as shown in Fig. 20, the disk 
reproducing section movement mechanism is driven, 
and the disk reproducing section 500 which is with- 
drawn at the withdrawal position (shown in Fig. 9(a)), is 

5 moved to the reproduction position (also shown in Fig. 
11), and the disk reproducing section 500 is positioned 
in the space. As shown in the drawing, because the 
damper 502 of the disk reproducing section 500 and the 
turn table 501 invade into the space in the clamp 

10 released state (the state in which the damper 502 is 
separated from the turn table 501), the space has the 
dimensions corresponding to that. 
[0081] When the disk reproducing section 500 
reaches the reproduction position in the space, the 

15 damper 502 is lowered being interlocked with the move- 
ment of the disk reproducing section movement mecha- 
nism, and the clamp of the optical disk is conducted. 
Simultaneously with this operation, the wedge member 
7 is slightly rotated counterclockwise, and the second 

20 tray 201 from the lower side is lowered. According to 
this, the optical disk carried on the second tray 201 from 
the lower side is carried on the turn table 201, and the 
tray 201 and the optical disk are separated from each 
other. 

25 [0082] When this operation and the lowering move- 
ment of the clamper 502 are conducted almost simulta- 
neously, the clamp of the optical disk is conducted. This 
state is shown in Fig. 21 . In the state in the drawing, the 
reproduction of the optical disk is conducted. 

30 [0083] By the counterclockwise rotation of the 
wedge member 7, four trays of the third to sixth trays are 
moved downward from the state in Fig. 20. According to 
this, the space occupied by 6 trays 201 in the z direc- 
tion, is reduced from the space, shown in Fig. 20, in the 

35 case where the disk reproducing section 500 invades. 
[0084] According to this operation, because a 
space necessary for floating supporting of the optical 
disk at the reproduction can be secured, thereby, the 
thickness of the apparatus can be reduced by this 

40 reduction amount. 

[0085] Next, operations of each section of the opti- 
cal disk reproducing apparatus P1 when the operator 
conducts the operation command from the operation 
section 700, will be described. 

45 [0086] In the optical disk reproducing apparatus P1 , 
when the optical disk accommodated in one tray 201 of 
the disk accommodating section 200 is reproduced in 
the normal reproduction mode of the apparatus, for 
example, the operator conducts the operation command 

50 (disk reproduction command) to reproduce the tray 201 
in which the reproduction-desired optical disk is accom- 
modated, by the operation section 700 of the operation 
panel, not shown. 

[0087] According to this, the control section 600 
55 selects the tray 201 from the trays of the disk accommo- 
dating section 200, and positions the tray 201 to the 
height position of the insertion opening 101 by the tray 
positioning section 300. 
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[0088] Further, by the tray positioning section 300, 
another tray 201 adjacent to the positioned tray 201 is 
separated from the positioned tray 201 in the arrange- 
ment direction and a space is secured, and after that, 
the movable chassis 2 is moved in the z direction by the 
movable chassis movement mechanism, and is made to 
enter into the space. 

[0089] Further, by rotating the disk reproducing 
section 500 around the support shaft 21a, the disk 
reproducing section 500 is moved from the withdrawal 
position to the reproduction position, and after that, the 
optical disk is rotated under the state that the optical 
disk which is placed on the tray 201 and accommodated 
in it, is held by the damper provided in the disk repro- 
ducing section 500 and separated from the tray 201, 
and by reading the recording information by the pick-up, 
the optical disk desired by the operator is reproduced. 
[0090] Further, when the operator desires that a 
new optical disk is accommodated in the desired tray 
201 of the disk accommodating section 200, for exam- 
ple, the operator conducts a designation tray selection 
command to make the accommodation-desired tray 201 
the insertion waiting state, from the operation section 
700 of the operation panel, not shown, and according to 
the command, the control section 600 selects the tray 
201 in the trays of the disk accommodating section 200. 
[0091] Next, the movable chassis movement mech- 
anism is moved by the control operation of the control 
section 600, and when the disk reproducing section 500 
moves the movable chassis 2 which is previously at the 
withdrawal position, in the z direction, the tray position- 
ing section 300 is operated, and the tray 201 is posi- 
tioned to the insertion opening 101. After that, by 
controlling so that the door 102 is opened, the appara- 
tus P1 is made to be the optical disk insertion waiting 
state (that is, the insertion waiting state of the recording 
medium). 

[0092] According to this, the operator can confirm 
from the state in which the door 102 is opened, that the 
disk can be inserted, and a new optical disk can be 
inserted from the insertion opening 101. 
[0093] Incidentally, because the control section 600 
can detect previously whether the optical disk is accom- 
modated in each tray 201, when the optical disk is 
accommodated in the tray 201, the control section 600 
controls the disk conveyance section 400 following to 
the above control operation, thereby, the control section 
600 makes the optical disk accommodated in the posi- 
tioned tray 201, a state that the optical disk is ejected 
from the insertion opening to the outside of the appara- 
tus (that is, a portion of the optical disk is exposed from 
the insertion opening 101 to the outside). Thereby, after 
the operator draws out the ejected optical disk from the 
insertion opening, the operator can again insert the 
optical disk from the insertion opening 101 which is in a 
state that the door 102 is opened. 
[0094] When the optical disk is inserted from the 
insertion opening 101 in this manner, the control section 
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600 controls the disk conveyance section 400, and 
thereby, after the optical disk is drawn in the fixed chas- 
sis 1 , successively, the optical disk is conveyed to the 
disk accommodating section 200 and accommodated in 

5 the positioned tray 201 . 

[0095] The tray 201 in which the optical disk is 
accommodated in this manner, is accommodated and 
stored at the predetermined respective store positions 
in the z direction of the disk accommodating section 200 

w together with other trays 201 . 

[0096] Incidentally, when the operator desires to 
further accommodate a new optical disk in the other tray 
201, the operator commands the designation tray selec- 
tion command successively to the above operations, 

15 and according to the command, the control section 600 
repeats the above control operations, thereby, the new 
optical disk is accommodated and stored in the other 
tray 201 . 

[0097] Next, according to Fig. 22, control opera- 

20 tions which are conducted by the control section 600 
when the operator conducts the designation tray selec- 
tion command to accommodate a new optical disk in a 
desired tray 201 of the disk accommodating section 
200, will be described. 

25 [0098] Fig. 22 is a flow chart showing the control 
operations conducted by the control section 600 when 
the operator conducts the second command. 
[0099] In Fig. 22, in step S1 , the control section 600 
detects whether the designation tray selection com- 

30 mand exists or not. This is conducted as follows: when 
the operation section 700 receives the command from 
the operator, the control section 600 receives that com- 
mand from the operation section 700, thereby, the exist- 
ence of the designation tray selection command is 

35 detected. 

[0100] In step S1, when the designation tray selec- 
tion command from the operator exists, the control sec- 
tion 600 advances to step S2, and positions the tray 201 
designated by the command. 

40 [0101] The control section 600 advances to step 
S3, and judges whether the optical disk is accommo- 
dated in the designated tray 201, and when the optical 
disk is not accommodated in the designated tray 201, 
the control section 600 advances to step S4, and con- 

45 trols the door to the opened state, and the apparatus P1 
to be in the optical disk insertion waiting state, simulta- 
neously, resets a counter 601 and controls it to start the 
counting operation, and according to the counting oper- 
ation of the counter 601 , successively starts the meas- 

50 urement of the passage . of time in the insertion waiting 
state, and advances to step S6. 

[0102] Further, in step S3, when the optical disk is 
already accommodated in the designated tray 201, the 
control section 600 advances to step S5, and after the 
55 controls section 600 controls the door 102 to be in the 
opened state, controls the disk conveyance section 400 
and conveys the optical disk to the insertion opening 
101, and makes the optical disk to be in the state that 
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the optical disk is ejected from the insertion opening 
101 toward the outside of the apparatus (that is, the 
state that a portion of the optical disk is exposed to the 
outside from the insertion opening 101), thereby, a new 
optical disk insertion waiting state is obtained, and 
simultaneously, the counter 601 is reset, and the count- 
ing operation is stated, and according to the counting 
operation of the counter 601, the successive measure- 
ment of the passage of time in the insertion waiting 
state is started, and next the control section 600 
advances to step S6. 

[0103] In step S6, the control section 600 succes- 
sively detects whether the optical disk is newly inserted 
from the insertion opening 101. This is conducted such 
that the control section 600 detects the optical disk 
inserted from the insertion opening 1 01 , for example, by 
an optical sensor provided between the driving roller 
401 and the insertion opening 101. 
[0104] Incidentally, as described above, when the 
control section 600 advances from step S5 to step S6, 
the optical disk is in the state that the optical disk is 
ejected form the insertion opening 101 to the outside of 
the apparatus, and in this case, after the optical sensor 
detects that the optica! disk is drawn out to the outside, 
the optical sensor detects again that the optical disk is 
inserted, thereby, the control section 600 can judge that 
the optical disk is newly inserted from the insertion 
opening 101. Incidentally, in this case, when the optical 
disk which is in the ejected state to the outside of the 
apparatus, is not drawn out but pushed in again to the 
insertion direction, the optical disk is also judged to be 
newly inserted. 

[0105] In step S6, when the control section 600 
judges that the optical disk is inserted, the control sec- 
tion 600 advances to step S7, and controls such that it 
rotates the driving roller 401 and draws the optical disk 
in the apparatus P1 , and conveys the optical disk to the 
positioned tray 201 , after that, the optical disk is carried 
on the disk carrying surface 201a and accommodated 
therein. Next, the control section 600 advances to step 
S8, and makes the door to be in the closed state, and 
the control ends (END). 

[0106] On the one hand, in step S6 ( when the con- 
trol section 600 judges that the optical disk is not 
inserted, the control section 600 advances to step S9, 
and judges whether the passage of time measured 
according to the counting operation of the counter 601 
stated in preceding step S3, reaches a predetermined 
insertion waiting time, and when the measured passage 
of time does not yet reach the insertion waiting time, the 
control section 600 advances again to step S6 and con- 
ducts again the operations on and after. 
[0107] Further, in step S9, when the measured pas- 
sage of time reaches the insertion waiting time, the con- 
trol section 600 judges that the operator has no 
intention to insert the disk, and advances to step S8, 
and makes the door 102 to be in closed state, thereby, 
the control section 600 controls to release the insertion 
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waiting state, and the control ends (END). In this man- 
ner, normally, the optical disk is accommodated in the 
apparatus main body. 

[0108] Next, an all-load function of the optical disk 
5 reproducing apparatus P1 in the present embodiment 
will be detailed. 

[0109] In the all-load function in the present embod- 
iment, when the operator commands the all-load com- 
mand by the operation section 700, the control section 
10 600 detects the tray 201 in which the optical disk can be 
accommodated, (the tray on which the optical disk is not 
placed), from each tray 201 of the disk accommodating . 
section 200. 

[0110] Next, in these trays, the lowermost tray is 
15 positioned to the insertion opening 101 and the door is 
opened, and the tray is made to be in the state that the 
optical disk can be inserted (that is, the optical disk 
insertion waiting state). Then, when the optical disk is 
inserted and conveyed onto the tray, the control section 
20 600 detects the next lowermost tray (the next tray on 
which the optical disk is not placed), and repeats the 
above operations. 

[0111] As described above, the auto-load function 
is a function by which each member is controlled such 
25 that, when the operator conducts the all-load command 
from the operation section 700, the trays on which the 
optical disks are not placed are successively positioned 
to the insertion opening. 

[0112] Next; the control operations which are con- 
30 ducted by the control section 600 when the operator 
accommodates a new optical disk in the disk accommo- 
dating section 200 by using the all-load function, will be 
described according to Fig. 23. 

[0113] Fig. 23 is a flow chart showing the control 
35 operations conducted by the control section 600 when 
the operator conducts the all-load command. 
[0114] In Fig. 23, in step S11, the control section 
600 detects whether an all-load start command exists or 
not This step is to detect that the all-load start com- 
40 mand exists, by a method that the control section 600 
receives that command from the operation section 700, 
when the operation section 700 receives the all-load 
command from the operator. 

[0115] In step S11, when the all load start com- 
45 mand exists, the control section 600 advances to step 
S12, and in order to detect the accommodating state of 
the optical disk of 6 trays 201 of the disk accommodat- 
ing section 200, the tray 201 as the object to be 
detected, is set to the first tray (that is, the lowermost 
so tray whose number is n = 1) 201, and next, the control 
section 600 advances to step S13. 
[0116] In step S13, the control section 600 detects 
whether the optical disk is accommodated in the n-th 
tray (at present, the tray number n = 1 ) 201 , which is set 
55 as the object to be detected, and when the optical disk 
is not accommodated, the control section 600 advances 
to step S14, and positions the tray 201. 
[0117] Next, the control section 600 advances to 
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step S15, and controls the door 102 to be in opened 
state, and thereby, makes the apparatus P1 to be in the 
optical disk insertion waiting state, and simultaneously, 
resets the counter and starts the counting operation, 
and according to the counting operation of the count 
601, starts to successively measure the passage of 
time in the insertion waiting state, and advances to step 
S16. 

[0118] In step S16, the control section 600 succes- 
sively judges whether the optical disk is newly inserted. 
In the same as that in step S6 in previous Fig. 22, this is 
conducted by a method that the control section 600 
detects the optical disk inserted from the insertion 
opening 101 by, for example, an optical sensor provided 
between the driving roller 401 and the insertion opening 
101. 

[0119] In step S16, when the control section 600 
judges that the optical disk is inserted, the control sec- 
tion 600 advances to step S17, and rotates the driving 
roller 401 of the disk conveyance section 400, and 
draws the optical disk in the apparatus P1 and conveys 
the optical disk to the positioned tray 201 . 
[0120] In this case, when the control section 600 
detects that the optical disk passes through the inser- 
tion opening 101, according to the detection output of 
the optica! sensor, the control section 600 controls the 
door 102 so as to be in the closed state. According to 
this, while the disk conveyance section 400 conveys the 
optical disk which has passed through the insertion 
opening, because the insertion of the new optical disk 
from the insertion opening can be prevented, thereby, 
the optical disk on the conveyance is not damaged. 
[0121] Next, the control section 600 controls the 
disk carrying surface 201a to carry the optical disk 
which is conveyed to the tray 201 , onto the disk carrying 
surface 201a, and accommodate the optical disk on it, 
and after that, the control section 600 advances to step 
S18. 

[0122] Further, in step S16, when the control sec- 
tion 600 judges that the optical disk is not inserted, the 
control section 600 advances to step S19, and judges 
whether the passage of time measured according to the 
counting operation of the counter 601 which is started in 
the previous step S15, reaches a predetermined inser- 
tion waiting time, and when it does not yet reach the 
insertion waiting time, the controls section 600 
advances again to the above-described step S16, and 
conducts the operation on and after in the same man- 
ner. 

[0123] Further, in step S19, when the passage of 
time reaches the insertion waiting time, the control sec- 
tion 600 judges that the operator has no intention to 
insert the optical disk, and advances to step S20, and 
makes the door 102 to be in dosed state, thereby, the 
control section 600 controls to release the insertion 
waiting state, and the control ends (END). 
[0124] On the one hand, in step S1 3, when the con- 
trol section 600 detects that the optical disk is already 



accommodated in the n-th (at present, the tray number 
n = 1 ) tray 201, which is set to the object to be detected 
at the present, the control section 600 advances to step 
S18. 

5 [0125] In step S18, the control section 600 detects 
whether the n-th tray 201 which is set to the object to be 
detected at the present, is the final tray which is the 
object to be detected, (that is, the uppermost tray whose 
number is n = 6), and when it is not the final tray, the 

10 control section 600 advances to step S21 , and after the 
next tray (that is, (n + l)-th tray) 201 is re-set to the tray 
which is the object to be detected, (n-th tray), the control 
section 600 advances again to step S13, and conducts 
the operations on and after in the same manner. 

75 [0126] As described above, by operating the all- 
load function, the operator makes the trays in which the 
optical disks are not accommodated, successively to be 
in the insertion waiting state, and by respectively insert- 
ing the optical disk from the insertion opening 101 within 

20 a predetermined insertion waiting time, the optical disks 
can be carried on all trays 201 of the disk accommodat- 
ing section 200, and accommodated therein. 
[0127] Incidentally, in the present embodiment, in 
step S1 3, when the disk exists on the tray, it is excluded 

25 from the object to be selected, however, the invention is 
not always limited to this, but, the all-load function may 
be operated to all trays. According to such the opera- 
tion, when the replacement of the optical disk which is 
already accommodated, is desired to be simultaneously 

30 conducted, it is convenient. 

[0128] Further, in step S19, when the time reaches 
to a predetermined optical disk insertion waiting time, 
the command of the all-load function is completed, how- 
ever, the present invention is not always limited to this, 

35 but, it is also possible that the tray which have reached 
the insertion waiting time, is drawn into the apparatus 
and the all-load function is transferred to the insertion 
waiting state of the next tray That is, in step S19, in the 
case of Yes, the all-load function can also be transferred 

40 to step S18. According to this, the operator can accom- 
modate the optical disk in only the desired tray at any 
time. 

[0129] Further, in the present embodiment, so- 
called slot in type recording medium reproducing appa- 

45 ratus, in which the optical disk is inserted from the inser- 
tion opening 101 and placed on and accommodated in 
each tray 201 of the disk accommodating section 200, is 
described, however, the recording medium reproducing 
apparatus of the present invention is not limited to this, 

so but, each tray in the disk accommodating section may 
be structured so that it can be drawn out to the insertion 
opening. 

[0130] Incidentally, in the above embodiment, the 
control section 600 positions the tray 201 to the inser- 
55 tion opening 101 by the tray positioning section 300, 
and makes the door 102 to be in the opened state, 
thereby, makes the apparatus P1 to be in the optical 
disk insertion waiting state, therefore, the operator can 
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recognize that the apparatus P1 is in the optical disk 
insertion possible state, by the fact that the door 102 is 
open. However, the preset invention is not limited to this, 
but, in the case where the control section 600 controls 
the door 102 to be in the opened state, for example, the 
visual display by an LCD or LED or the sound annunci- 
ation by a buzzer may be combinedly used. According 
to this, the operator can more assuredly recognize that 
the apparatus P1 is in the optical disk insertion waiting 
state. 

[0131] As described above, in the present embodi- 
ment in order to accommodate the optical disk in the 
apparatus main body, the optical disk can be accommo- 
dated by 2 methods of the all-load command (the first 
command) and the designation tray selection command 
(the second command), and this is very excellent in the 
convenience property. Incidentally, for these com- 
mands, exclusive use command buttons may be pro- 
vided in the operation section 700, or one button may be 
appropriately switched for use. Further, in the all-load 
function, when the designation tray selection command 
is conducted by the operator, the all-load function is 
completed, and the apparatus may also transfer to the 
operation of the designation tray selection command. 
[01 32] Further, in the present embodiment, the opti- 
cal disk is described as an example of the recording 
medium, however, the recording medium is not limited 
to the optical disk, but the present invention can be 
applied for also the recording medium such as a tape or 
card. 

[0133] Further, the accommodating means is 
described as the disk accommodating section 200 of a 
magazine type in which a plurality of trays can move in 
the upward and downward direction, however, the 
accommodating means is not limited to this, but, may 
also be a disk accommodating section having a shaft 
rotation type-rotary tray type on which a plurality of 
recording media can be horizontally placed. 
[0134] According to the first aspect of the invention, 
there is provided a recording medium reproducing 
apparatus, which comprises: an insertion section hav- 
ing an insertion opening into which a recording medium 
is inserted; a recording medium accommodating means 
having a plurality of recording medium placement por- 
tions; a positioning means for positioning the insertion 
opening to each recording medium placement portion of 
the accommodating means; a conveyance means for 
conveying the recording medium inserted from the 
insertion opening into the recording medium accommo- 
dating means and accommodating it; and a control 
means for controlling the positioning means and the 
conveyance means, and which selects one recording 
medium from the recording media placed in respective 
recording medium placement portions of the accommo- 
dating means and reproduces the information recorded 
in the recording medium, and the recording medium 
reproducing apparatus is characterized in that: the con- 
trol means detects one recording medium placement 



portion from the plurality of recording medium place- 
ment portions, controls the positioning means so that 
the recording medium placement portion is in a inser- 
tion waiting state in which the conveyance of the record- 

5 ing medium from the insertion portion and its 
accommodation can be carried out, corresponding to 
the detection, and in the insertion waiting state, when 
the recording medium is inserted from the insertion 
opening, the control means controls so that the record- 

10 ing medium is conveyed to and accommodated in the 
accommodating means by the conveyance means; and 
further, the control means controls the positioning 
means so that the recording medium placement por- 
tions, other than the one recording medium placement 

75 portion, in the plurality of recording medium placement 
portions provided in the accommodating means, are in 
the insertion waiting state. According to this, because 
the control section can detect the recording medium 
placement portion on which the recording medium is not 

20 placed, from a plurality of recording medium placement 
portions and make it in a insertion waiting state succes- 
sively, because the operator only inserts the optical disk 
from the insertion opening of the apparatus which is in 
the insertion waiting state, each time successively, and 

25 can place the optical disk on each recording medium 
placement portion of the accommodating means, 
accordingly, the optical disks can be easily and collec- 
tively accommodated in the accommodating means. 
[0135] Further, according to the second aspect of 

30 the invention, there is provided a recording medium 
reproducing apparatus, which comprises: an insertion 
section having an insertion opening into which a record- 
ing medium is inserted; a recording medium accommo- 
dating means having a plurality of recording medium 

35 placement portions; a positioning means for positioning 
the insertion opening to each recording medium place- 
ment portion of the accommodating means; a convey- 
ance means for conveying the recording medium 
inserted from the insertion opening to the recording 

40 medium placement portion positioned by the positioning 
means and for accommodating it; an operation section 
which receives an operation instruction from the opera- 
tor; and a control means for controlling the positioning 
means and the conveyance means, and which selects 

45 one recording medium from the recording media placed 
in respective recording medium placement portions of 
the accommodating means and reproduces the infor- 
mation recorded in the recording medium, and the 
recording medium reproducing apparatus characterized 

so in that: when the control means receives the first com- 
mand from the operation section, the control means 
detects one recording medium placement portion in 
which the recording medium is not accommodated, 
from the plurality of recording medium placement por- 

55 tions, and corresponding to the detection, the control 
means controls the positioning means so that the 
recording medium placement portion is in the insertion 
waiting state in which the recording medium can be con- 
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veyed from the insertion opening to the one recording 
medium placement portion and accommodated in it; 
and the one recording medium placement portion to the 
insertion opening is positioned; and when the recording 
medium is inserted from the insertion opening, in the 5 
insertion waiting state, the control means controls so 
that the recording medium is conveyed to and accom- 
modated in the one recording medium placement por- 
tion, by the conveyance means; and further, when the 
other recording medium placement portion in which the jo 
recording medium is not yet accommodated, is detected 
in the plurality of recording medium placement portions, 
the control means controls the positioning means so 
that the other recording medium placement portion is in 
the insertion waiting state. According to this, when the 75 
operator designates an operation of the first command 
from the operation section, because the control section 
detects the recording medium placement portions in 
which the recording media are not accommodated, from 
a plurality of recording medium placement portions, and 20 
can make them an insertion waiting state successively, 2. 
thereby, the operator only inserts each time the optical 
disk from the insertion opening of the apparatus which 
is successively in the insertion waiting state, and can 
place the optical disk on each recording medium place- 2 5 
ment portion of the accommodating means, accord- 
ingly, the optical disks can be easily and collectively 
accommodated in the accommodating means. 

3. 

Claims 30 

1. A recording medium reproducing apparatus, com- 
prising: 

an insertion section having an insertion open- 35 
ing into which a recording medium is inserted; 
recording medium accommodating means hav- 
ing a plurality of recording medium placement 
portions; 4 - 
positioning means for positioning the insertion 40 
opening to each recording medium placement 
portion of the accommodating means; 
conveyance means for conveying the recording 
medium inserted from the insertion opening 
into the recording medium accommodating 45 
means and accommodating it; and 
control means for controlling the positioning 5. 
means and the conveyance means, wherein 
one recording medium from the recording 
media placed on the respective recording 50 
medium placement portions of the accommo- 
dating means is selected and the information 
recorded in the recording medium is repro- 
duced, and 

wherein the recording medium reproducing 55 
apparatus characterized in that: the control 
means detects one recording medium place- 
ment portion from the plurality of recording 



medium placement portions; controls the posi- 
tioning means so that the recording meo5um 
placement portion is in an insertion waiting 
state in which the conveyance of the recording 
medium from the insertion opening and its 
accommodation can be carried out, corre- 
sponding to the detection, and in the insertion 
waiting state, when the recording medium is 
inserted from the insertion opening, the control 
means controls so that the recording medium is 
conveyed to and accommodated in the accom- 
modating means by the conveyance means, 
and further, the control means controls the 
positioning means so that the recording 
medium placement portions, other than the 
one recording medium placement portion, in 
the plurality of recording medium placement 
portions provided in the accommodating 
means, are in the insertion waiting state. 

The recording medium reproducing apparatus 
according to claim 1, wherein the control means fur- 
ther includes a timer means to time an insertion 
waiting time in the insertion waiting state, and when 
the insertion waiting time exceeds a predetermined 
time, the control means controls to release the 
insertion waiting state. 

The recording medium reproducing apparatus 
according to claim 1, wherein the insertion section 
further includes a block means, located near the 
insertion opening, for blocking the insertion of the 
recording medium from the insertion opening, and 
the control means controls the block means so as 
to release the blocking so that the recording 
medium can be inserted from the insertion opening, 
in the case of the insertion waiting state. 

The recording medium reproducing apparatus 
according to claim 3, wherein, when the recording 
medium is inserted from the insertion opening and 
conveyed by the conveyance means and passes 
the insertion opening, the control means controls 
the block means so as to block the insertion of a 
new recording medium from the insertion opening. 

A recording medium reproducing apparatus, com- 
prising: 

an insertion section having an insertion open- 
ing into which a recording medium is inserted; 
recording medium accommodating means hav- 
ing a plurality of recording medium placement 
portions; 

positioning means for positioning the insertion 
opening to each recording medium placement 
portion of the accommodating means; 
conveyance means for conveying the recording 
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medium inserted from the insertion opening to 
the recording medium placement portion posi- 
tioned by the positioning means and for accom- 
modating it; 

an operation section which receives an opera- 5 8. 
tion command from an operator; and 
control means for controlling the positioning 
means and the conveyance means, wherein 
one recording medium from the recording 
media placed in respective recording medium 10 
placement portions of the accommodating 
means is selected and the information 
recorded in the recording medium is repro- 9. 
duced, and 

wherein when the control means receives a 15 
first command from the operation section, the 
control means detects one recording medium 
placement portion in which the recording 
medium is not accommodated, from the plural- 
ity of recording medium placement portions; 20 
and corresponding to the detection, the control 
means controls the positioning means so that 
the recording medium placement portion is in 
an insertion waiting state in which the record- 
ing medium can be conveyed from the insertion 25 
opening to and accommodated in the one 
recording medium placement portion, and the 
one recording medium placement portion and 
the insertion opening are positioned to each 
other, and when the recording medium is 30 
inserted from the insertion opening, in the 
insertion waiting state, the control means con- 
trols so that the recording medium is conveyed 
to and accommodated in the one recording 
medium placement portion, by the conveyance 35 
means; and further, when the other recording 
medium placement portion in which the record- 
ing medium is not yet accommodated, is 
detected in the plurality of recording medium 
placement portions, the control means controls 40 
the positioning means so that the other record- 
ing medium placement portion is in the inser- 
tion waiting state. 

The recording medium reproducing apparatus 45 
according to claim 5, wherein the control means fur- 
ther includes a timer means to time an insertion 
waiting time in the insertion waiting state, and when 
the insertion waiting time exceeds a predetermined 
time, the control means controls to release the so 
insertion waiting state. 

The recording medium reproducing apparatus 
according to claim 5, wherein the insertion section 
further includes a block means, located near the 55 
insertion opening, for blocking the insertion of the 
recording medium from the insertion opening, and 
the control means controls the block means so as 



to release the blocking so that the recording 
medium can be inserted from the insertion opening, 
in the case of the insertion waiting state. 

The recording medium reproducing apparatus 
according to claim 7, wherein, when the recording 
medium is inserted from the insertion opening and 
conveyed by the conveyance means and passes 
the insertion opening, the control means controls 
the block means so as to block the insertion of a 
new recording medium from the insertion opening. 

The recording medium reproducing apparatus 
according to claim 5, wherein, when the control 
means receives a second command from the oper- 
ation section, the control means detects the record- 
ing medium placement portion designated by the 
second command, and correspond to the detection, 
the control means controls the positioning means 
so as to obtain the insertion waiting state in which 
the recording medium can be conveyed from the 
insertion opening to the recording medium place- 
ment portion and accommodated in it, and posi- 
tions the recording medium placement portion to 
the insertion opening; and when the recording 
medium is inserted from the insertion opening, in 
the insertion waiting state, the control means con- 
trols so that the recording medium is conveyed to 
and accommodated in the recording medium place- 
ment portion, by the conveyance means, thereby, 
the control means releases the insertion waiting 
state according to the second command. 
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